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(54) COLOR FILTER FOR DISPLAY 
(57)Abstract: 

PURPOSE: To obtain the color filter for display which decreases the 
light transmittance and light reflection in inter-picture element parts 
without degrading brightness and color purity. 
CONSTITUTION: The main parts of the color filter are constituted of a 
glass substrate 1, light scattering parts 2 formed by a surface 
roughening treatment in the inter-picture element parts of the glass 
substrate 1, metallic light shielding layers 3 formed on the light 
scattering parts 2, transparent colored layers 4R, 4G ( 4B provided in 
the picture element parts of the glass substrate 1 and transparent 
electrodes 6 laminated via a smoothing layer 5. The light transmitted 
through the inter-picture element parts is shielded by the metallic light 
shielding layers 2 and the light which enters from the glass substrate 1 
side and is reflected by the metallic light shielding layers 3 is scattered 
by the light scattering part 2 and, therefore, the intensity of the 

reflected light is lowered. The light scattering parts 2 are not formed in the picture element parts of the glass 
substrate 1, the degradation in the transmittance of the picture element parts and the degradation in the 
color purity arising from the development defect of the transparent colored layers 4R, 4G, 4B are 
prevented. 
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* NOTICES * 

Japan Patent Off ice ia not responsible for any 
damages caused toy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] „ A , 

[Claim 1] A light filter for a display characterized by to fotnn the light-scattering section in a part corresponding to the 
above-mentioned metal protection-from-light layer on a transparence substrate in a light filter for a display equipped 
with a transparence substrate, a transparence coloring layer which is prepared in a pixel part on this transparence 
substrate, and colors that transmitted light for every pixel, and a metal protection-from-light layer prepared at least for 
pixel Mabe on the above-mentioned transparence substrate. 

[Claim 2] A light filter for a display according to claim 1 characterized by split-face-ization-processing a part 
corresponding to the above-mentioned metal protection-from-light layer on a transparence substrate, and forming the 
above-mentioned light-scattering section. a % 

[Claim 3] A light filter for a display according to claim 1 characterized by preparing a light-scattering layer in which a 
particle-size submicron particle is contained in a part corresponding to the above-mentioned metal protection-from- 
light layer on a transparence substrate, and forming the above-mentioned light-scattering section in it. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

rffitrial Application] This invention relates to the light filter applied to the display of a liquid crystal display etc., 
and relates to amelioration of the light filter which equips at least pixel Mabe with a metal protection-from-light layer 
especially. 

pJscription of the Prior Art) This kind applied to the display of a liquid crystal display etc. of light filter is prepared in 
the pixel part on transparence substrates, such as glass, and this substrate, that body consists of transparence coloring 
layers which color that transmitted light a different color (for example, red, green, blue Kozo primary color) for every 
pixel, and makes display light coloring light which penetrated the above-mentioned transparence coloring layer, and 
displays a color picture. And the above-mentioned transparence coloring layer applies the colored photoresist on the 
above-mentioned transparence substrate, for example, exposes and develops it selectively, and is formed in the pixel 
part. 

[00031 By the way, in order to prevent the color mixture of RGB accompanying the transmitted light from the crevice 
section between each pixel (about pixel Mabe), the protection-from-light layer is formed at least in above-mentioned 
pixel Mabe as the conventional light filter is indicated by JP,62-143023,A. 

[0004] and although a metal thin film, photosensitive polymer, etc. are applied as a material of this protection-from- 
light layer, micro processing at the time of forming a protection-from-light film selectively is easy only for that the 
permeability of light is low, and pixel Mabe -- etc. - the metal thin film from a reason, especially a chromium thin film 
are in use. 

[0005] However, generally, since the reflection factor of a metal was high, when it observed a display from the above- 
mentioned transparence substrate side, in order that the portion of the protection-from-light layer (metal protection- 
from-light layer) which consists of a metal thin film might reflect a surrounding light, and contrast might be reduced 
and it might be dependent on an angle of visibility, it had the problem of also reducing the angle-of-visibility property 

of a display image. . 
[0006] In order to solve such a problem, the above-mentioned whole transparence substrate surface is spht-face-ized, 
the reflected light is scattered, and the light filter which made the above-mentioned contrast and an angle-of-visibility 
property improve is proposed (JP,61-143791,A). 

[0007] ^ 
[Problem(s) to be Solved by the Invention] However, since the whole transparence substrate surface was made to split- 
face-ize in such advanced technology, the permeability of a substrate was decreased, and it had the trouble that the field 
spUt-face-ization-processed reduced the brightness of the whole display also in any by the side of the light filter of a 
substrate, or observation. ■ . . 

[0008] Moreover, when the transparence coloring layer which consists of the photoresist mentioned above on the spht- 
face-ized transparence substrate was applied, the adhesion force over the above-mentioned transparence substrate of a 
photoresist became large too much by spht-face-ized processing, and the poor development of a greasing was caused 
and it had the trouble of causing lowering of color purity. 

[0009] This invention was made paying attention to such a trouble, and the place made into the technical problem is to 
offer the light transmission which can be set at least to above-mentioned pixel Mabe, and the light filter which 
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decreases a light reflex, without causing lowering of brightness or color purity. 

[Me l Ss for Solving the Problem] That is, invention concerning claim 1 is characterized by to be formed the light- 
scattering section to the part corresponding to the above-mentioned metal protection-from-hght layer on a transparence 
substrate on the assumption that a light filter for a display equipped with a transparence substrate, a trai^parence 
coloring layer which is prepared in a pixel part on this transparence substrate, and colors that transmitted light for every 
pixel, Sid a metal protection-from-light layer prepared at least for pixel Mabe on the above-mentioned transparence 

rOOl 1? S such technical means, at least in above-mentioned pixel Mabe, the crevice section between each pixel which 
constitutes a display image is meant, and fields other than the pixel section currently generally pattemized in the shape 
of a grid are said. Moreover, the light-scattering section formed in a part corresponding to the above-mentioned metal 
protection-from-light layer on a transparence substrate has a function to scatter the reflected light, m case light which 
carried out incidence at least to above-mentioned pixel Mabe from an observer side of a display is reflected m a metal 
protection-from-light layer. . 

[0012] Here, since this light-scattering section is formed only in a metal protection-from-hght layer on a transparence 
substrate, and a corresponding part and is not formed in a pixel part, it is different from advanced technology 
mentioned above, and decline in permeability in a pixel part does not take place. Therefore, in spite of forming the 
light-scattering section, it becomes possible to prevent lowering of the display brightness. Moreover, when a 
transparence coloring layer which consists of a photoresist is applied, since the light-scattering section is not formed in 
a pixel part of a transparence substrate, adhesion force over the above-mentioned transparence substrate of a photoresist 
does not increase. Therefore, since the poor development of a greasing mentioned above does not take place, it 
becomes possible to also prevent lowering of color purity. 

[0013] About such the light-scattering section, this can be formed, or a light-scattering layer which split-face-ization- 
processes a part corresponding to a metal protection-from-light layer on a transparence substrate in the shape of 
irregularity, and changes from particle-size submicron a particle and a binder to the above-mentioned part, for example 
can be prepared, and this can be formed. 

[0014] Invention concerning claims 2 and 3 is made based on such a technological background. 
[0015] Namely, invention which both invention concerning claims 2 and 3 requires for claim 2 on the assumption that a 
light filter according to claim 1 Invention which is characterized by split-face--izatiori-processing a part corresponding 
to a metal protection-from-light layer on a transparence substrate, and forming the light-scattering section, and relates 
to claim 3 It is characterized by preparing a light-scattering layer in which a particle-size submicron particle is 
contained in a part corresponding to a metal protection-from-light layer on a transparence substrate, and forming the 
above-mentioned light-scattering section in it. 

[0016] And what is necessary is just to split-face-ize selectively at least pixel Mabe who applied a photoresist on the 
above-mentioned transparence substrate, used a photo mask, exposed and developed negatives selectively, was. made to 
expose at least pixel Mabe of the above-mentioned transparence substrate, and was exposed in this way, in order to 
split-face-ization-process selectively a part (namely, pixel Mabe grade) corresponding to a metal protection-from-light 
layer on a transparence substrate in invention concerning above-mentioned claim 2. In addition, wet etching or the dry 
etching method described below, the grinding method, etc. are applicable to this split-face-ized processing. 
[001 7] What is necessary is to be able to apply both a photoresist of a negative (N) type which a non-glared part 
dissolves in a developer and an exposure part insolubilizes to a developer as a photoresist mentioned above, and a 
photoresist of a positive (P) type which an optical exposure part dissolves in a developer and a non-glared part 
insolubilizes to a developer, and just to apply a thing corresponding to a photoresist of each type also about a photo 
mask. 

[0018] Next, when performing the above-mentioned split-face-ized processing by the wet etching method, the 
following materials can be applied as the etching reagent. That is, when the above-mentioned transparence substrate 
consists of glass, a solvent in which fluoric acid system aqueous solutions, such as ammonium fluoride, dissolve the 
above-mentioned plastics, such as chloroform and an acetone, again when a transparence substrate is constituted by 
plastics can be applied. In addition, when split- face»ization-processing by this wet etching method, as for a processing 
side of a transparence substrate, it is desirable to cover with a resist film which hardened that whole surface so that a 
field of an opposite hand might not be corroded. 
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. * «ro Ces sine by the dry etching method, for 
. nafoT ^ m the above-mentioned spht-face-ized processing by tn ory 
[0019] Moreover, when p^o^ng in e j^nrocessing by the grinding method, a 

example, the ^e s »^ ^ a ^ve-mentioned s P^ fac ^S!!S^ w as rmxed by water, oil, 
[0020] On the °^f^ e ^tSL abradant with a P^^S S^ a 

appHed-Asapressurewhichcanuseapowaer metal pieteetiott- 

^2. It i S suitable. atte ^ layerprepa red ma part corresponding to ^ 

[0021] With next, a h ^ t - Matte ^ZZ a ? e m invention concerning claim 3 . It consiste 01 mm n 

^^!!^^^-^■^- ,, " 

colorless and just possible [ micro processing ^ li.ht scattering layer. First, 

[0028] In addition, even if it is the case wnerc* e 
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• ,u s i« but since a binder is transparent and colorless 
• .^vathanrecisionsufficientat^^ display light can display a high 

ta,^ of contrast «f **en permeability is lw ^'SKS totavcntion concerning 

claims 1-3, but W, aiunnmu , thickness from 200nm, ana aner u *u f n Hotoresist and which 

Moreover, 1 **^£Z£%£ wluchSsists of formation and are 
performs photohthography P~ c6 ^wmcn if ^form toc ^ ess ^^f e ^rn ple can apply a 

In mentioned above, and P^-J^^SS protection-from-Ught layer is ^«^SSSe if atype <P: a 
acquired, a membrane ^d, Sc. the mask which ^^l^tT^rotJL 

vacuum deposition method, the sputtermg nwn* ^.^ering section formation » J e „ izatio n. 

X*en^ 

[0032] In addition, apphcabihty ^^^^ 0 f another kind with a natural thing. 

crystaldisplaysillustratedbutahghtfilterforadisp y nro t ec tion-fix,m-light layer 

aver ona transparence substrate. ^^^S^SS^^ Th^' in *** °f J^ 1 " 
Lsible to also prevent lowering of color punty. 

b»*^^~ Wte * fWW,0f,, " 2fa,, " ,,,,, ' 
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the sDin coat of the photoresist of 

f^SffU was carried out to ^^^i,,, for several rntates, «*«S« N ^ after being 
ymsiimer^inu.eamn^^fl^pd^ photoresist it notched was 2M*^- ^ membtane 

Senear whole ^SSwand equating -he ^^SSSs' 60Onn, 
[00381 For *e companson C run ^ siinilarly spHt-face-ized processing, beta is 

^ugbthesmoothinglaverSonthemetalprot „ AwBtodBH tai A. 

forming the light-scattenng secbon 2 (reter rf 

rr^fBesides.the^ 

Ur resistby which ^^"L^^SL of thickness further it "^^"^iS^or the 
polyirnide system ta »Sr\ to guttering membrane formation on it was formed, ano 

IB). 
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f the licjht filter concerning the example 
^^^^^^SSZS^^' * 1A thereflectedlightfromthemetal 

*050] to to way, *£*~%^tZ&£Z* angles tan the f» ^Sc o"™ 5 ™- 
Incased for light on (he t . MoIK ,ver, the «fl«cnon feetor ^ ™ almtaum itself. ' 

^^Se^ 

[0053] (2) a display expert of alight tine tprsnf thickness was carried out to one side 

example 1 as shown in dmu&l - poJTTAIPU of 2 exposure 

[0054] That is, the spin coa of the ■ P* 0 ™™ Q59) of a 4 inch angle, and it ^fw^S reverse type to this field, 

^^^^^^^^ 
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• W n?S22 r 5 S ^7»^^SXample 8 2, even if compared withlhe light filter concenung 
excellent in color purity and lightness and has very high contrast. 

SKSTE m^Tthe reflection factor of incidence Perilla frutescens (L.) Britton var. crispa (Hnirib.) I Decne was 
SrS for S'o7th" cations of five incident angles from the glass substrate side like [ glass substrate / with 
!^ S ^ i X ^^rnnle l Moreover the reflection factor made the reflection factor of aluminum 

jS^^SSff S^T^i^^ to the reflection factor of this aluminum itself. 

mSUus^ZS^e photoresist of POJITA1PU of 2 micrometers of thickness was carried out to one side 
L^^SSS«S5i Inc make #7059) of a 4 inch angle, and it was dried. Next, ullraviolet-rays exposure 

Tnd negatives were developed After carrying out sandblasting processing only of the outcrop with the air in which the 
^Z^Z^yU^inXo a mask and forming the Ught-scattering section, the above-mentioned 

fS Talked f^Xght filter hereafter applied to this example through the same process as an example 1. 
$67 IZt^^ot in diudnU , while the whole one side surface used the f**£m£~f $™ 
substrate 1 formed the metal protection-from-light layer 3, the transparence coloring layers 4R, 4G, and 4B, the 
^ootoing taST and the transparent electrode 6 and manufactured the light filter (example 3 of a comparison) like 
Z ^ple 1 for 'the comparison, the light filter (refer to drawingi ) concerning example of comparison 1 A 
manufactured in the example 1 was also prepared. i>ft~i™^mnr««hioofaftlaas 
[00681 In addition, in the light filter concerning the example 3 of a comparison, spht-face-ized processing of a glass 
substrate 1 is oerformed by the sandblasting method applied in the example 2. i 
^theloZwingLults were obtained when the display experiment of thelight ^SSSSSSSt 
of a comoarison was conducted on example lists, such as this, like the example 1 . That is, although the reflected light 
t^S^^S^m-m 3 was weak and the angle-of-visibility dependency of color 
^improved compared with the light filter concerning the above-mentioned example of comparison 1 A, the greasing 
to whTcKS^nce coloring layer 4 remains to a pixel part was seen, the light filter concerning the example 3 of 
a comparison had color purity and low lightness, and its contrast was low. Kohi ^ m ^ wasw ^r ^d ^e pe- 

rnio] On the other hand, while the reflected light from the metal protectoon-from-hght film 3 was weak an< i the angle 
of "vis ibilitv dependency of color repeatability was also improved again compared with the light filter applied to 
exaZ^e of c^Sl A in the light filter concerning an example 3, even if compared with the light filter concerning 
SSl^1rf?JS»«W ^e display light which penetrates a pixel part was what can display the image which is 
excellent in color purity and lightness and has very high contrast. 

(?) 0 The [ po^erizafion of 80 % of the weight (HEMA) ^-P^T*^ *** 
reflection factor by the existence of the light-scattering section, 14 % of the weight JIAAm) of ir ^ethoxymethyl 
SSSif- \v ' offt* weioht fDMAPMA) of dimethylaminopropyl methacrylamide, and the 3 % of the weight of the 
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forthispolymerwasu^edas^^^ 

rirconil oride particle with a mean particle <£ e °^ of thickness, the 

all over one side of the glass substrate (Corning, Inc. make #7059)^ il Y ^ 1W 

spin coat of the obtained dispersion liquid was earned out, and they were toed. gecti ^atafag 

nrf/cm2 After carrying out ultraviolet-rays exposure ^^^f.^a^jS^na- tf «LT* 
membrane formation of the Cr film was earned out all over J^^^g^^wi (Thunb.) Decne. was 
[0072] In this way, the reflection factor of incidence ^^^^^S^d!wSt[^ substrate / with 
me asured for light on the conditions of five ^^SS^S^A^ of aluminum 

which Cr film was formed the «^^^^^S??SSS^ factor of this aluminum itself. 

mat that refiecuonf^^ 

dZ^rfi 5 SIm » *■ a&ve-mentioneo photosensitive binder by the wetgh. raoo of 

of a comparison was contated on example l«tv such ^^ f . viriWWy P ie p«riency of color repeatability is also 
which a transparence coloring layer remains to a pixel part was seen, the light filter concerning the example ot 
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comparison tod color purity and low hshtn«s, . ?^ 0 "^™£^i on . tom .li g ht film 3 was weak and the angle- 

U-ligh. layer on a trance ^J^SSS^^Sm aboWmentioned melal prottction- 
reinforcement. < nrotect ion-from-li ght layer on a transparence substrate, and the 

[0086] Furthermore, when the fmisparence colonng ■«»»» " £S3b3» tee over die above- 

lowering of the color purity accompanied by poor d ^°pm e nt. ^ ^ ^ ffltw 


[Translation done.] 
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